In the unit on heat and temperature, the students will learn how the atoms move and heat is produced. They will also observe 3 ways that heat energy can be transferred: by conduction, convection, and radiation. By participating in class activities, the students will discover how and why the direction of heat moves from a warmer area to a cooler area. Students will be introduced to formulas used to convert one temperature scale to another and how to use the specific heat of an object to find the change in energy of the object.
4. 250 ml. of ice for each group of students 5. timers 6. Windows on Science-Physical Science, Vol.1 on heat and temperature. C. Key vocabulary:
1. Change of state -the physical change from one state of matter to another. 2. Melting point -the temperature at which a solid changes to a liquid. 3 . Freezing point -the temperature at which a substance changes from a liquid to a solid. 4. Boiling point -the temperature at which a liquid boils. 5. Vaporization -the process by which matter changes from the liquid to the gas state. 6. Evaporation -vaporization that occurs at the surface of a liquid. 7. Condensation -the change from the gaseous to the liquid form of matter. 8. Thermal expansion -the expansion of matter when it is heated. 9. Thermostat -a device that regulates temperature. 10. Thermogram -image of an object made by measuring the infrared light it gives off.
D. Procedures:
1. Have a group of students demonstrate a state of matter and the movement of molecules in that state by going to the front of the room and acting it out. 2. Students will copy and write down the terms and definitions. 3. Each group of students will design and carry out an experiment with materials to show the change in temperature as a block of ice changes from a solid to a liquid and to a gas. They will record the temperature information on a line graph and show the change of state points. 4. Share results of experiments to others. 5. Observe illustrations on laser disc program and take notes on states of matter.
E. Evaluation:
Students will write a page describing how they would measure temperature if there were no thermometers. Heat -the movement of thermal energy from a substance at a higher temperature to another at a lower temperature. 2. Conduction -heat is transferred from one particle on matter to another without the movement of matter itself. 3. Radiation -the transfer of energy by electromagnetic waves. 4. Convection -the transfer of heat by the movement of currents within a fluid. 5. Convection current -a current caused by the rising of heated fluid and sinking of cooled fluid. 6. Conductor -a material that easily transfers heat between its particles. 7. Insulator -a material that does not easily transfer heat between its particles. 8. Specific heat -the amount of heat required to raise the temperature of one kilogram of a substance by one kelvin.
D. Procedures:
1. Groups of students will brainstorm the word heat and write down on chart paper all words that relate to heat. These will be shared with the whole group. 2. Students will copy and define the terms for study. 3. Groups of students will use the materials to complete the activity in class. Place several spoons of different materials in a beaker without them touching each other. Put a small pat of butter on each utensil at the same height. Pour some hot water into the beaker and observe what happens. Students will record what happened to the butter and if it happened to each spoon. Why did this happen? 4. Place a balloon on the lip of a beaker after pouring 100 ml. of water in it. Heat up the water on a hot plate and have students observe what happens to the balloon. (It inflates.) Next place the beaker in a larger glass of cooled water and observe the reaction of the balloon. (It deflates.) Repeat the experiment again and have the students write down their observation and explain why the balloon changed shape.
E. Evaluation:
Students will write a paragraph that explains the difference between heat and temperature.
F. Standardized Test/State Test connections:
Students will demonstrate observing, inferring, and critical thinking skills. Students will use the material to create a house that will keep the hot water warm inside the house. Both shoeboxes will have doors and windows cut into them and plastic wrap placed over the openings. One of the shoeboxes will have no insulation and the other will have any type of insulation materials secured inside it with tape. Place a thermometer and a cup of hot water inside each shoebox. The shoeboxes should be placed inside the cooler with ice and the timer started. Time each shoebox for 5 minutes, 10 minutes, and 15 minutes. Students will record the temperatures at the end of each segment and compare the two shoeboxes to see if insulation kept the hot water warm. 2. Performance-based test on the concepts covered in this unit.
